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m 7' Extra Dimensions, Technicolor, SUSY, etc.
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Extra IDimensions
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Dilepton High Mass Analyses

Invariant Mass

Events/24.0 GeV
)

-
a

7 (E6, sequential, little higgs) Technicolor

Dip Invar. Mass{(GeW)

Large Extra Dimensions SUSY

Randall Sundrum Etc

CDF Run Il Preliminary (173pb" )
— SM prediction

I aco dijets
[ ] tau-tau, Ww, WZ, ZZ,

CDF : Galculate the acceptancestand
resonances, tor 5 ditferent spin
assumption( 0/1,2)land applied to
many models.

DO: Calculate the aceeptances and.
resomances; for each specificmodel M. (GeV)
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Dilepton High Mass(ee, uw)

= Two lepton with Et(Pt)>25 GeV.
at least one central lepton

=D@)uses mass window: cuts and
COUnNtIMZ Experimen
= (CIDE it thies VI ‘Spectruim!

=l G/ DY set limits forlow-energy E6
modelsusing dilepton events

D@ preliminary 200 pb-1
Upper limit 95% C.L.

780 GeV

400 500 600 700 800
Z' Mass, GeV

Predict a lheavy neutral boson Z;,
decaying into dileptons

Relevant parameter is the mixing angle
coto

ce: MZ,h >825 GeV (cotf=1.0)
p,p,:MZ,h >790 GeV (cotb= 1.0)
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Dilepton High Mass(ee,uw)

Data
Drell - Yan
QCD Background

Wi 12 — (M 1|3+N|)N+2 )RN:M N+2 RN
P p S
N>=3 only tested at colliders

The cross section is parameterized in terms
of

ol X/Msél

: 2 electron E>25 GeV
Fit to the M, spectrum
2 EM objects(e/y) E>25 GeV
2 uP>25 GeV
2D Fit to the M;, and cos6*

Events/0.02
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Dilepton High Mass(ee,uw)

CDF Run 1I Preliminary

-----@---- Central - Central events

-----m---- Central - Plug events

1 highly curved extra dimension
Gravity localised in the ED

Excited Kaluza-Klein graviton
m Decays to leptons

Relevant parameters: k/Mpl oo

Cle e e b b e e e e
200 300 400 S00 600 700
Dielectron Mass (GeV/c 2)

P
B0OO

CDF Run II Preliminary (200 pb ~

CIDIF USES acceplances - EEEE——

| 95% C .L.. Excluded Region

from Spinz Case in dielectron decay mode

Set upper limits at 95% C.L.
ee: Mg >625 GeV (k/M = 0.1) @ 200 pb -
up:M>475 GeV (k/M, = 0.1) @ 126 pb-!

300 400 500

Graviton mass (GeWV/c 2)
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Dilepton High Mass(ee,uw)

D@ Run Il Preliminary

Chiral fermions in 3D

SM bosons, propagates in extra 6>0
dimensions, and are equivalent to KK
towers with Masses

= M? =M?+n*M?2
Gives rise tomixing among SVl boson
and the nth modes of W /Z

Events/10 GeV

First direct search

100 200 300 400 500 GO0

diEM Mass, GeV
LEP: >6.6 TeV; all: >6.8 TeV
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m eupdata
All Contributions
[0 Physics BG

Me AnaIYSiS ] D@ Run Il Preliminary

E  Instrumental BG

D@ihas done model Pby 1
independent search im ey
cliannel

Search for an excess over the
SM predZICtlon ln the 10 20 N.;.’:O _40T0 60 . 72 80 Qé] 100
klnema_tlc Space issing Transverse Energy (GeV)

Look at the Missing k-
sensitive to new: IPhysics

Set upper limits at 95 % C.L.

D@ Run Il Preliminary

< =98 pbt
1 electron E>25 GeV
Iimuon Pt>25/GeYV

Good fiducial volume

. 10 15 20 25 30 35 40 45
VAl JEL Missing Transverse Energy (GeV)

acceptance*cross section (pb)
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eey Analysis

IL =200 pb-1
2 electron /v,

At least one Central electron
Expected 2,98

L35 obsenved: 3

CDF Run Il Preliminary
J. L - dt = 200 pb™

— Total Background
[ Total Uncertainty

L .dt =200 pb”

CDF Run Il Preliminary
J-L -dt = 200 pb ™'

-
o|

200 300 400
M.. (GeV

f/A (GeV )

95% C.L. Exclusion Region

95% C.L
Exclusion Region

-t
o.
[

Gauge mediated:
= AL 95% C.L. Me*>208GeV (Me#= A)
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Lepton+]Jets analysis

o = i
& & b IR SN
o,
n diagrams for pair production of leptoquarks at hadron colliders. . Q N
LEOideca YiSs

LO = lq (1 = e/MaT) ﬁ =l
LO > vq =0

rERy =146 Caw
sortbs = 1B BEW

L ey p= BR(LO—»1j)

30% increase in
cross section at RunII
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e+]Jets Analysis

DG Run I Preliminary First generation LeptoQuarks

e DO Runll, M, >238 GeV

—

Two isolated electron in fiducial region
Twojets

Remove events in the Z peak

>(E(e)+ Ei(ey)+ Ej,)+ Ei(j,) )>450 GeV.

DO observe 0 events w/ 175 pb-1,
expects 0.4+0.1

:-..-‘,'.'_‘,‘_:1:._,,“‘ == NLO Theory

i
e

Cross_Section x BR (pb)
=]

-
=]

M | P M P PR 1 .
180 ZI‘.IJD 220 240 260 280
Scalar Leptoquark Mass (GeV)

- DI Run Il Preliminary
[selated central electron

Twojets

. MET =30 GeV, A®d(e MET)=>0.7"
R j Mit(ev)=>130GeV.
o4t Y(E(e)+ Eley)+ E(j)+ E(j,) =330 GeV

AT T
0.8

Branching Ratio (LQ — eq)

fi =

02| D@ observe 2 events w/ 175 pb1,
- expects 4.7+0.9

i | I M PR R i |
140 160 180 200 220 240
Scalar Leptoguark Mass (GeV)
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u + Jets Analysis

Kinematic sig/bkg discrimination :

| it um - 25857 Second generation LLeptoQuarks
—— D¥.Tap MG

Two muons

2.jets

VL= 151 (7, X)

Remowe events in the Z peak

(B E)) > 85/ GeV/

P.(u,) + Plu,) [GeV]

5n1m1502m25um35u4m45u

Eqlj,) + Eqli;) [GeV] 2 (P ()= P, ) > 85 Ge V.
CDF RIII‘IHPII'EIIII"IIII‘JHV(IQS pb ) \/Z](Et )2+ ZM(P,[)2>200 GeV

Theoretical Cross Sectlone Phys Rev Lett 79, 341, '97
CTECQ4M. Q=M 4
CTEQ4M. Q=05.2M
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e I — CDF observe 2 events w/~200 pb-1
sl CDF expects 3.15:0.17

| Search for 2™ Generation e,
Scalar Leptoquarks, p=1 \

M, > 240 GeV/c® \

_I_I_I_l_ _|__
160 180 200 220 24[1 260 ZBD 300 320

Leptoquark Mass (GeWc )

N

Rocio Vilar, IFCA/UC Rencontres de Moriond, March 31st




Jets + Missing Transverse Energy

CDF Run Il Preliminary

All generation LeptoQuarks

[0)]
Q

J-Ld1 =191 pb™
Data
[ ] acDo prediction

[ | +SM EWK/ ti prediction
I LQ(m=125GeV /)

Events/ 10 GeV
1Y
o

W
Q

2,3 jets (leading jets in central region)
MET=60/GeV/

Jets = MET noet aligned
2ssingZI'E‘sc,T (Ge\?)oo 800 <A(I)(]’])<1650

Y]
Q

Veto on leptons

CDF Run Il Preliminary (191 pb . )

CDF Upper Limit, 95% CL

Theoretical cross section (PRL 79, 1997) Observed 124 events W/ 198pb-1

CTEQS5M, Q=m(LQ)

CTEQ5M, Q-0.5m(LQ). 2m(LQ) EXpeCtS 118114 events

_ 78-117 GeV/&

100 120 140 5
Leptoquark Mass (GeV/cY)
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Jet+Missing Transverse Energy

0@ Run Il Preliminary
= Data
MC
1 Signal

Events / 10

Graviton is prodtuiced recoiling against a
jet or' gluon

Monojet liketopology:

50 100 150 200 250 300 3511L.-:|:||:| _450_500 ]1 > 150 GeV,

missing ET

J, <50 GeV,

DO Run| A(Met,jet)> 30° Statls{ial theory
CDF Run | «

Signallbimitat Y5/ EIn=

Both MIC and Data scales
Efticiency: 207

Background: £507 and ~30%
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Conclusions

m Tevatron is delivering record luminosities

s Detectors have collected ~200pb* of good
quality data until September 2005

 Data analyzed with sensitivity to many models
[Leptoguarks (finst, second generations)
Z" modelsi (E6, Little Higos)

Extra Dimension models (ADD, TeV-1, Randall-
Sundrum)

Excited electrons

Tlechnicolox:
SUSY

s Stay Tune tor more to come trom Tevatron
soon!!!
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LO summary

Scalar LQ CDF

Generation : ML,;r (GeV)

Run | Run 2

213 Update in

Progress

166

78-117

241
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Tevatron performaces

Tevatron successes in early 2004

= 3.9pb-' integrated in a single e
store 1.96 TeV
First store w/ antiprotons from

Bhbster
Recycler -

Collider Run Il Integrated Luminosity

o [ &2 Tevatron

45000

=
G ETTY Injectdr
& Recycler

)
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Weekly Integrated Luminosity (pb™")
Run Integrated Luminosity (pb”
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CROSS SECTION (pb/GeV)
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Dijet High Mass Analyses

Prob

pO 1.31e+16 £3.502e+15
p1 0.2793 £0.1106
p2 4815 £0.4319
p3 5.659 +£0.05742

CDF RUN 2 PRELIMINARY
&  DATAFS pb™")

PARAMETRIC FIT

Ll
200 400 600 800 1000 1200 1400
DIJET MASS (GeV)

Search for New Particles Decaying to Dijets

CDF Run 2 Preliminary (75 pb™")

"-._ Axigluon or Colaron
/ 200<M <1130 Gev Excluded

Excited Quark
200<M <760 GeV Excluded

.. Color Octet Technirho
P L. 260<M <E40 Gev Excluded

IAD<M< 410 CaV Exel.

Es Diguark ———
280 < M<420 Gav Excluded

& 95% CL Upper Limit
Il <2.0,  lcosd®l<2/3
600 700 800 900  1apo 1100
New Particle Mass {(GeV,/c®)

L=75pb"
At least 2 jets, Inl<2
Reduce background: Cos6”<2/3

200=VI=1H'50
200<\/[<760
260=VI=42()
S00=VI=4410)
260<\/[<6440
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Dijet High Mass

Sensitivity to high
s With the same K/M,; and M mass
Imvariant mass

m Search for Randall-
sundrum model

CDF Run Il Preliminary (75 pb™)}

1=
W

Randall—Sundrum Graviton

95% CL Excluded Region

o
&)
o

in dijet decay mode

Coupling k/Mg,

=
ta

m Excludea region on

the Mgraviton K/ Mpl
plane

300 400 500 G600 700 800 900
Groviton Mass (GeV/c?)
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More ee analysis

CDF Run II Preliminary (200 pb -])
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Acceptance

Acceptance

CDF Run II Preliminary
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cont’d)

More ee

CDF Run 11 Preliminary (200 pb ")

CDF RUN Il Prelimina 10

o~ FT T T T ] I T T T T T T T T T T T T T T T T T T T T T T T T T T
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P, ®p mass (GeVic 2)
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CDE Run 11 Preliminary (200 pb ™)

——— G-Br(Z'— ee) limit (95% C.L)
OBr(Z,— ee) LOX1.3

600 ) 800
Z, mass (GeVic™)

Rencontres de Moriond, March 31st

2
10 . :
—— G-BL(Z' 1) Jimit (95% C.L.)
G-Br(Z'— ) LOx 1.3
10 ¢ 570 GeV (Z,)
610GeV @)
Al 625GeV |
)

10

10

10

-1 \j (n) ]
\‘ -

3 (Z' SM coupling)

o -1
,  CDF Run 11 Preliminary (200 pb )

10
2
10

10

G-Br(V— ee) (pb)

CDF Run 1 Preliminary (200 pb ™)
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Mucl Phys. B&60 (2003) 343
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Dielectron event
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